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(54) UGHT EMITTING DIODE (LED) AND LED DISPLAY DEVICE USING THE DIODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the light emitting 
diode(LED), in which the luminance is high and the 
reduction in the light emitting efficiency is low even 
though the diode is used over a long period by using a 
nitrided compound semiconductor for the light emitting 
layer of the (LED) and also using inorganic member 
contained resin for a mounting member. 
SOLUTION: On a substrate 104, an LED chip 103 is 
fixed by a mounting member 101 and a color converting 
member 102 is provided. The member 102 includes the 
fluorescent material that absorbs a portion of the 
emitted light beams from the chip 103, converts the 
wavelength and emits light beams. In the LED. the light 
emitting layer of the chip 103 is made of a nitrided 
compound semiconductor and inorganic member 
contained resin is used for the member 101. The 
inorganic member is selected from silver, gold and 
aluminum, for example. Moreover, the resin is selected 
from epoxy resin, silicone resin and polyimide resin. 

Thus, the degradation of the member 101 in the vicinity of the chip 103 is prevented. 
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1 0 1 



1 0 6 



■r ^m^fetijs^^tf e^^sw (102) i 4*-r ^.fe^fe ^ 
MgBL E D 9^ •:fo.03')<D^iimii^mmmt-^m^^ 

[i»*314 ] B?fBfe^^gmCl02)«SW(321)4'(Cm5t 

K«fl§*^6SS?$n^.:i»&: <<!;*> 1 a-C&.StS*S3 IB 
[ft^^e ] 1 iBl8©^3ti^-Y ^- K^v h >; 

fmtcm^ 3 -a-fcigttHK i % s l e d «7ni^g. 

[000 1 } 
[0002] 

fijffl^nrti^,. L E D 5^ y 

[0 00 3 3 ^c-c. JtsmiiiAw. ^^m<omi^~ip 

*%-r S L E D ^ y im^egJH^jpJffl 0 X afeS* i- 

©S^©^7tfe*^3fe5<t-5^*f-r:t- FiU-Citfga 
JP5-1 5 26 09-^<&$R. #5^^7-9 9 34 5#ii 
«^j:i'6ciBS8bfc^316^'f F^^^Lfc. 
[0 00 4] cnewi^^i'-f F«. S3!£H©x;^ 
;l'=f -/•>•> F+' + 7"35il:t®e<J:^^ti L E D 5^ 7"?: U 
-F7U-A©5t^{C^W6tlit*v7*±)&:i'U:v«5> 50 
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Ymit£iLVi4p.-ixmm.ti>. LEog^-^/^ii. led 
m&^Wi-ri>m^{ii:^ms^^^mi^oxB 

[0 00 5 ] cn(Cj:-5-C, L E D 9^ 7>e>©^?: 

-F<t-r5Ct*l-et?.5, m«< »felS©LED9^-:. 
yi)^^(0^t. *©7fc*SiiRUlifeMmc*SStfe3^?r 

sgj&^^^-f:^-- Fi-r-sctAi-cif-s. cne©^^ 
d^-<:t-F«« m%m^^i/t-r^mtif'{*-\'tLx 
mmLfcm-^ictai,^xh+i^rm&'S:mtti>^if^ 

^- F<!:-r.5C<!:*5-C#S. 
[0006] 

F©*iJffl^R©)i;*i 0 t . <fc <3 (tfflttJ&iK < 

ll6m&l<cmi^mj:m:if^t-}=ifi^ltt^tiX 
C^-S. ^tc, mj^H**fJfflL//c^r»'-Ypi--F«, m 
mumirC J: S *J#6*J1*:> 6©^3t:?g?S*s^t, > ©S 

«i!i^a:<^*-r6«i6i(c*s. ^^-f3i--FK 
cne.©1«fli«. -«KLED^-:»:7'*»e>SclB3tv*^ 
©t C 6it^<!:Sg«14^^i^«c+»?Siat--5.fe©Ai!5: 

- F©^?fe»a*s<grfs«^*5*5 i<.> ^Mgi?:wr 
mmo^mmmriosi^^x ^^%%-^<mrfi)mifox'p 

[0007] 

FgPW«:J:o-CHS$n;rcLED5^-v7*<!:. LED 

■c^*-r 2,^7^!^?® *^tf fe^^gpw <!: * w-r .sife^fe ^ 

Fr*S. #fC. L E D 5^ ^/©l^^feJlAi^^tiKS 
W©<»HI i-r-SCiKlJco r ±iB|SJJSsS*»9i-r S C i 
[0008] *II^IB©ii*312 «ciB«8©l63fe3^-r 

i";*. mit^^>, mitmm. m^m, mim^s. i 

[0009] *Bai^lB©iS^3 «:iaf8©«3ti'-f 
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[0010] s *E>(c. :^mBM(osmm4- iamo^^ 

->«tfl§, T*;U7 r ■:>mmm. spy -f 5 K«fli*> 
[0011] ^fc. 2t:BS^?B©L E Da^ilS«if«31 

[0012] 10 
[0013} «3fe«JS**iJfflL/fc^3<'-<:*— KKtel,! 

3 0 3*^6ffiUisns*As^®St:^r^f!Se«t/j:<irK: 20 

f y3 0 3*>^©5fe«. LED^f :/3 0 3jftfiS&<!r{C 

i9:t:fP>tifcM*iej«3 2 2{CJ:-^-CSWSn-5. 

«. m3l£!glM3 2 2«:j:o-cii)|a3nyfc3!&<!: vxm:^m 

*/c. «i/ig-rsgim©s»f^©M{cj;-3-r*> 

10 0 I 4] -^(Dtctb. LED5^ ?:/3 0 3ifi^{i:3l£*J 
a5^W«cg5KWDC»6<l. LEDg^ y:7'iafi5©:)K;«g 30 
f)m^xm< tj:i>. LED5^'-':/303 ffiia^©fe^» 

©V > h Sm©Sfe(c J: 0 < fiTf <b 

[ 0 0 1 5 ] *Bi^Hj», LED^-^^S 0 3ffiia^© 
v?>hgpM%t'©^{b?:}tiJSij-r-&c<b«:j:0. 

[0016] ^m^tami^^A ^~ K©-«^*^-r. @ 40 
> F s-tffc. hama o i ©wis»fl§{c»i/'j 3 

->W*fflt,^ft:, V'i;^ hg|51?t2 0 1 ©«fl§* 

{C#W3-ttS*iTOWfCWg!jb5^5'>*fflt,»/c. LED 
5^i.7'2 0 3©SSfiB^>'^■ f ^r-i;;2 0 4CCg9:l:f 
Ji-^«ffi2 0 9 <»;€r^«2 0 7{Cj:-3t:'7-<1'-*f>7^ 
■f >y3^-r*).5, LED5^5'7"2 0 3{C«»fe**l^ 
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[0 0 1 7 ] >'N*-^^r-i;;2 0 4K:{i, i^gpcc— 
2 0 2<!:0■caAL/^^fey-^s^- K^m^S ■ttT^-S. 

[0 0 18] C©J:^J5:. ^a'''f:t-F©i1-eBmS2 

0 9 (cm:^I 5 -a- -S C <t (C J: 0 L E D 7- 2 0 3 
*^e.3t*tH3-li-.S<titK:LED5=--:;:/2 0 3*>e>©^«: 

E D 9^ 5* 7*2 0 3 *^6©waj^^i«3t^®*»6©me 

C©J:5J5:j^y'<5|--F««flg5l&{b«tt'{c 
i*i-C^S. JWT*lli^B^©«fi£m^«co(<^-C»j^-r 

s. 

[00 19] (V'5> FSPMl 0 1 . 20 1)2^gB#6|q 
CCffll,>6nS-7"i7> FSm 1 0 1 its. LED?--;.:/l 
03i. S«l 0 4<i:4««Si*-Si^^«CLED5^5.::^ 

1 0 37j»e©36K:<fc*5l5^k*«lS«-refc«>{cm>6n 
S. 

[0 02 0] Lfcj&JoT. v^>FSmi 0 l©«fli3 

1 1«. ^W$nSM*Sgm3 1 2. S«Ri>'LED9^ 
-^:?"1 0 3i©?g#tt*5iSl,»C<!:*5MSnS. v>?> F 

Fi}fll*ii!TJifcfflt,i6tv-&o 

[002 1 ] vi/^ FSPttl 0 l*©^gm3 

1 2iL/t:tt. «fl§3 1 1 i©m3&tt*iJ:C»<b^^CCLE 

D9=-y:/l 0 3*'6©3fe(CJ:-:.r^'fbl/)at,>C<t*5Si* 

nSo c©ct^)5f. Mtsaswiura. is. ^. r^us 
^■f A, T;^5:^. i^y*. Sfbf^f >. ^'fbn 

^. gE^bli. ^ibffiiS, I TO*^e.aSJ?$*a.5il>^c< t 
1 S*i»jl«cptf 4>n.5>. ag. T;U5-'l7 

CifertS. SlMaSIM5t©?l^4>^»tt^«SW<>!iji!&: 
i'?:^^L/r^«. M«-?>7U-i7«^ci'«^©Ji5tl^* 

[0022] «fl§3 1 1 «©«l«8|5«3 1 2 $W«W. 

iAi-ct-2>. L/*iL/j&*ie. ^3 1 \^<Dimm^z 

1 2#Wa«r^<-r-5im)!i3 1 1 ©^^b*5:^i«il»*i. 

ffi«tt*5ffiTT .Sifcj* 5 ag%*> e> 8 0 a:a%3&j» s i> 

< 6 0M%*'68 0S«%*U0Sf*L'l<^. 
[0 023] C©J;^Aj:v"i(>Fg|5ttl 0 1«. LED 
^■7-:n 0 3t»«l 0 4i*S?§S-»±*/c«){C-?'>> 
F ISS^m t,^ €> c <!: «: J: -o x^^V(MMU at^rLt *i 
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[0 024] (fe^^gm 1 02. 2 02) :^mmm(^c 

fflC>6nefeg!^g|5ttl 0 2<b«. LED^*>:/10 3 
iPh(0%(0'ptSi < t t>--SB%^gS-re®3eiaH3 2 2 7&5 
#WSn5«>(D'C*^„ -fe^^giJWl 0 2(DSW<hL/r 
L E D ^ r?' 1 0 3 ^COiTfe-^mTfe^SJ&^^tWfe^ 

i^mm^m^^foti^o e^^smi o 2<Dfi«:j:'or« 
«6^fm% ^o,^.7&:» 6 X ^ X h V -t^^c^ tiy;i/t^e> »; 

[0 02 5 ] fe^^gPW^. L E 1 0 3 tCiEg^ 

HCc/M.ri9:t:rSC<hfc'C*^o */c. ^3t«5®3 2 2 

[0 02 6] (m*iK5K3 22) ^ISa^B^^CfflC^en^) 

^3fe^as3 2 2t^. mitmmt^^^mm^i^tum^ti 

r^^o L/cT&^-oT. LED^ >:/1 0 SKlfflC^^n-S 30 
I^CC. LED^'>:7'1 0 37&5fS^L/c7fei. LED 

[002 7] c<oj^':>ummn^2 2t[^x. -^v^ 

[002 8]i|$tC. -by-^A-C^^ffi^n/c^*:; hV'^A 
• TiU^^-^A • (Re^Re* , 

Oi, : C e. flL^. Re«. Y. Gd. Lu. Sc. L 
a}^^e>3liR3n^^^^f< i*>-a. Re' AK I 
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3&«Tt^o */c. ^Tfef-^J'^jB 3 0 nm«ia?:c^CC^ 
^mc^hCtifiX%i>. Li!y^i>. ffl^(DA 1 <D-g|5% 

[0 02 9] i^jrfc. 

Sc. LaCCg^$-l±^C<h4>'C#'5L. TJU^^-i^A 
CO-SB* In. B. T \ «:sm^^^cti>X^^o $ 

[0030] •fe';»>A'c#ffi3n/c-f f ';'!>a • tjv 
D^ yy'i 0 3 tmr^m>fiti&moxnm$rifcmm 

m&tbX (E e) = 3W • cm-'fet±l OW- cm-* 
[0031] (LED^':;::^103. 203) ^m^m 

ticm^^hti^LED^ yy' 1 0 3 tilt, m^omm^m 
3 2 2i^mBi<mmx^^mm^^> Fx^toi/^^^-^T^^ 

^mmt. I n„Al .Ga..„..N (ffiU. O^n. 0 

^m. n+m^i) ^mytmtLmf&i'^x$>^. 
i^(Dmmt M I sm^. p i ns^-^p nm^ 

mcji-ox^ycmm^m^miR-r^ctfj^x^^o $ 

^« 

[003 2] ^{b«5l^{b^iK!l*«#*ffJJiX$-i±-S*«f* 
S«CC«lf:7T'Yi^. SiC. Si. Zn 

f&^i±fcmitr)V^::^OM.^mitiJV^J^rj:txmfS,S 

[003 3] mitmmit^m^^mw^m^Lfc vnm^ 
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[ 0 0 3 4 ] J&*i, S^b!K)IS{b^©)*^<*«. 

n^K-^'O S i , Ge. Se, T 

e. C^^iSa^A-r^Ci^WSUC^. pS^ 

■C*SZn, Mg. Be, Ca, Sr. BaS??:K-:?" 

h * h* - 7" Ofc/ct^f -C a p M{b 0 tc < i, »/c* p M F - /^• 

vMS^^K cfc 0 r ^ 2> c i -c p M{b s -a-s C i 
[0035] mimmmi:m^^fc^im^m^<m^ 

iyfns*3«*©KHiffi*x »^ ^>iftji t'{c J: »5 -en-en 

{b®»«c<!:©SWmSi«rffit>-5£:<»:*i-C*.5. C©J:^{C 

j^fiS 3 nfci6jyR-?-*e® * * mm-r s c i t>-c t * 

[0036] ffl>*{C:»W(l3nfcLED^--»:/<!:L.-C*iJffl 

FS?©3q5t=i:wr-£.7'u— F*5iiiig-rf>di'-Yt'>yv- 

[003 7] ■^WmWi(D^%^-<-i~ FtCijC^-ClSfli^ 
{b. efel^^C<i:^ilc!^Mi©fflfeMfi^^?*#lfi^Sti^ 
«. 40 0ntnfet±5 3 0nmfe<T*W*l/<. 420 
nmJ':i±4 9 0nm«T*iJ;»)Sf$L/l^. LED5^y:/ 
tm:Jt!BJ«i©^^4-en-en J: O |ia±$ Sfc«6«: 
». 43 0 nmJil±4 7 5 nm|yT*5§6«Cftf*LC». 
[0 03 8] 04) «l6B^{CfflC>6n.5.»« 

10 4il*. LED9^--'7*1 0 3>S:ieg$-ti-^i^tK7t 

^>!^j:;*ct 3*i*n«J: < , efM«:iCi;rS^ ©0t^-?»M 
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Kfflc^^n^) V - F7 U- A-?>^ v:?'^' :/L E D©-'< 

[003 9] Sfil 0 4±CC«. LED^^f 03* 
loi5SL/rt>J:l»L/, 2IJ(±i3a-r-&C<!:4>t?*.£. 

«3fe^^^S4ill®3^i5&<!:'fc^&^c1fiiS^©^3^£^firg 
«:Wr«>LED5^i»:?"%BBS3-eSCife-C#S, Si 

C±(c0^3n:^c^{b^.^{b^«j^}i^f*«:WfflL/cLE 

^(5^14*5 t<i:»f>n^. */c, LED9^y7'l 03© 
F7U-A)fe<?:\tjggl3-tt^lS^«, ^mttc'-^-lr-*: 
[ 0 0 4 0 ] C©J: !> l/t-SftWtCJ*, 'J - F 

[0 04 1 ] (mmnv ^■^'-i 07 ) 9fs.emmsm 

20 ■C$)2>^mi4'7-f-V'- 1 0 7 iOrti. LED9^ -:.7'l 

0 3©mffi<!:©:t-5 -^ftt. SHsSfl^j^tt. mm&m 

XitO. 0 1 c a 1 /cm'/cm/*CJi(±35iJf^ L 
<. J:<3W*L/<«0. 5 ca l/cm'/cm/-CJa 

10 7©it@W, iff*L<«. *10/umJi(±. <J>4 5 
ttmWT-C*^. C©J:^Aj:^mt§-7W'i'- 1 0 7iL. 

t>-en6©^*ffli»i^£:®mtt<7-f^'-i 0 3*5^tf e> 

30 nSo C©<i;5&^mtt'7-Yi'-1 0 7«. ^LED5^ 
f 7" 1 0 3 ©^S<k , -f >:^- • - FRO'-7'^ > F • 

^<,cmmSi^:i>Cti>iX^i,. 

[0042] (.mrnmrn.) ^m^m<Dmiif-^t- k* 

LED«^g{CftJfflL//c«^. efe?^lfe3fe^'f:t-F© 

4 -^jH 5 ©jlPt ^fe,3^Al|65t Dlfig^c*Sa^§S©B3fe^-< 

F©*5f«r-7 F v i'Xt^^ci'tCfiBSl/. aMffl©L 

40 -c. ae^*nJ«lJ?^l%^t5*'-Y3^- Ffflfg«iiHiK©*ii/ 

igKili]!8-tr*.S,'=&tTlHlSS^c<h'immWtcSiS3-M- 

^. m^m^*>h<r)ait)^-i)i':^K:j^-:>xmf<Dmm^^ 
iora. A^sns^f^-^Sf^-^ffjccKtsStts 

RAM(Random, Access, Memory) 

5 04t. RAM5 0 4K:i2te3n'57'-5'*^6<@^© 
m^if-it- K*Bif5e©?8-53{c.**T31i--5.fc*©|ig!8 

fi^*S5»rS|igPI*I]fflI|5]IS5 0 3 <t, P§IB$IJfflI[3|?S5 

50 0 3©m:^«^rx-Y»y9^>i'3nr. ifS^fe^^-Y^-F 
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*,■iS*T3■^•■&^■^-^'>'^•-5 0 2i«r^^S<, PgDIflJiaill 
885 0 353:. RAMI,Cim^tii,7=~^i)>h^if^t 

[0 04 3] L//c*s-3-C. }^mm<DLEDmnmmtR 

[0 044] 

*54 5 0nni<D I no.2Ga,.,N^^(**ffll/i/{:o LE 

yy^^^i/jt^y-ifA) tmi ( h 

A) ii:^. ^*r;^R^fK-^^•>^;</;^^+-^'•JT:tfX 20 
S i H.iCp.Mgi. ?:^!3g^SC<!:«:J:-5-rn^ 

n SJ»iitt*W^SS{b*/ -i; A^js®^-c* s 3 > i' 

h-®iOD^{C/iSif^)3nm-C*0. ^ 
M*3W^». fiRJS«4 0 0*a:i±-CT::--Jl'3-«±r* 

^. ) 

•5 ^SdS L E D 9^ y^JgfiS 3 1*yt. 
[0 04 5] -r-iJ^ hgmiL/rAg^W®x;i<=<=i^^ 
mim^^X L E D 5^ f V? > htiSTlg-^ -y =^ Ltc 40 

E D 5^ y y<o&mmt. t) -j -ft/^mi htitc-v^ > h • 

[00483 -:^. mmimt. Y, Gd. Ce©«± 

cn4«ifiRL/rf#6n.s*ttK{bf)<S:. st^br 
;^<i;br-7 'y^bT>^r-'?Ai&ii^LrtswcfS*, ^ 
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[0 04 7] J^fiKSn/c (Y,..Gd,..) ,A 1,0„ : 

All 0 0SfiaB€:<t<tl-^t/^;:^-7i;-<b3-tiA:. COD 
:^'yV--^LED9-y-:fi)iWBm^tlfc-7'tf>h- 'J- K 

SAi^WSti/cj^fli* 1 5 0 -C 1 ft!Flffl-Cll^t$-ti-/c. C 
^l/TLEDf^ i.:/±«:l¥3 1 2 0 

i'^^^ISfll^MAtS. 1 5 0 -05 ^M(C-C{R{bS-t±/c, 
[0048] C ^ Vxntt>tltc}^&mifi^'^mtj:^ 

feS,^(x = 0. 402. y=0. 53 
0) . e«aS8 0 8 0K. Ra (Slfe14fi») =8 7. 

tco m^u.mtox. ias2 5*c2 0mAam. iaa2 
5 "ce 0 m AjiseDSStlfttcfci^r fcs^rafctofco 

[0049] (J:b«J«a| 1 ) v-i; > FSmSO'^lftSBM 

H4©ilB< LE D^^kS5 0 1 ©1 or^Sf'^ XT'U- 

H-C*S^365^-^*- K4 01 ->%}15fiS3-l* 

fc!i<y:t^-!j<t-- hafeJbiC, 1 6x 1 6©vH;-:;;7 
Xl^tKiegSli/c. ««<!:^3^'f*-K4 0 1 i«a 

X y -ibfiiflgtc cfc o -cff${!S;3ti/cM»4 0 4 p^SPJcgeg 
l/B^S-tt/c. iS3t;g|JM4 0 5 «. fift4 0 4 i-^fiS 

mf^4 0 4 . ^^^^-^ K 4 0 1 . SKRO'M^fegPW 
4 0 5 ©-8P* t-y^ > h (c J: D HeKe&gi l/fc-> y a 
>-=rA4 0 6{Cj:o-C5tfli|$1i-/c, 
[005 1 ] *©f*. ^S, 7 2 B^K-Ci' U 3->d-A 
imitSHLEUmTn^bO l^mi^^atc, C©LE 

D^^Si. A:^3n^^7B7=-i»*-B#fi<j{ciatf.3-tt 

'&RAM504 (Random. Access. Mem 

0 r y) RJ>*RAM5 0 4 {CielSS*i-2>7^- ^A^^^^lc 
^^^-Y 4r^^©HJ 2, S S 1t ^^^©PislSfi^ 

%^#-r%pgp$ii9PiPi»5 0 3 tvsmmm^h 03© 

■eS K5-f-'<-5 0 2i«:<i;?./cCPU©|ga6#©i. 
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[0 0 5 2 ] 

«14^f# C i /^^t? # (D-C *> 

[ 0 0 5 5 ] *^?8(DI«:*JS2<D«^<h*rSC iCC J: 

ttomi^gW^fflt^-S C i -CL E D ^ -7^14^^^ 
[0 0 56] «mH^CDiS5R^3CD^^<h-r^C<!:^ct 

[0 0 5 7 ] :m^m<r>m^mA<omiSLtr^cti<c:;: 
[0058] :^)^m<om^^ 5 (ommt -r ^ c <h cc J: 
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[0059 ] ^KI^H^CDIS^^eCDfitfiSi-r'SCiiC^t 
J: o rat? 6©^J>3^j:l^ L E D^TSiSgi-r 6 C <b5&«r S 
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